Genetic variability within the 5' nontranslated region of hepatitis A virus RNA. Implications for secondary structure and function.
The RNA genome of hepatitis A virus (HAV) contains a lengthy and relatively well conserved 5' nontranslated region (5'NTR). In other picornaviruses, the 5'NTR has been shown to have important functions related to the initiation of viral translation and replication of viral RNA, functions which are critically dependent on both primary and secondary RNA structure. We have utilized a phylogenetic approach to construct a model of the secondary structure of the HAV 5'NTR. By comparing the nucleotide sequences of genetically divergent simian and human HAV strains, we identified a series of covariant nucleotide substitutions which are predictive of conserved, double-stranded helical structures within the 5'NTR, and which thus permitted improved thermodynamic modeling of the secondary structure. The model was further refined based on the observed sites of cleavage of synthetic RNA by single- and double-strand specific RNAses. The results of these studies suggest that the 5'NTR of HAV has a general organization similar to that of other picornaviruses, and shares certain structural features and perhaps specific functions with the 5'NTRs of the cardioviruses and aphthoviruses.